Objectives: Existing research has documented that shiftwork consequences may depend on the shift system parameters. Fast rotating systems (1-3 shifts of the same kind in a row) and day work have been found to be less disruptive biologically and socially than slower rotating systems and afternoon and night work. The aim of this study was to compare day workers and shift workers of different systems in terms of rotation speed and shifts worked with regard to work-family and family-work positive and negative spillover, marital communication style, job satisfaction and health. Material and Methods: Employees (N = 168) of the maintenance workshops of transportation service working different shift systems (day shift, weekly rotating 2 and 3-shift system, and fast rotating 3-shift system) participated in the study. They completed the WorkFamily Spillover Questionnaire, Marital Communication Questionnaire, Minnesota Job Satisfaction Questionnaire and the Physical Health Questionnaire (a part of the Standard Shiftwork Index). Results: The workers of quicker rotating 3-shift systems reported significantly higher scores of family-to-work facilitation (F(3, 165) = 4.175, p = 0.007) and a higher level of constructive style of marital communication (Engagement F(3, 165) = 2.761, p = 0.044) than the workers of slower rotating 2-shift systems. There were no differences between the groups of workers with regard to health and job satisfaction. Conclusions: A higher level of work-family facilitation and a more constructive style of marital communication were found among the workers of faster rotating 3-shift system when compared to the workers of a slower rotating 2-shift system (afternoon, night). This may indicate that the fast rotating shift system in contrary to the slower rotating one is more friendly for the work and family domains and for the relationship between them. Int J Occup Med Environ Health 2017;30(1):121-131
workers with families [10] . Night work and rotating shifts were associated with work-family conflict among parents, especially [11, 12] in parents having children under the age of 13 [13, 14] . There are inconsistent findings with regard to the research on shift schedule and marital outcomes like marital quality (marital happiness and marital conflict) [15] , marital satisfaction [16] , and style of communication. Studies among women [17] and couples [13] have shown lower marital quality in late shifts and rotating shifts workers. However, other research has not shown negative effects of shift work and late shifts on marital quality [18] . Style of communication in shift working couples has not been extensively studied yet. Studies from work-family relationship area have indicated that the style of communication (constructive vs. destructive) between partners mediated the relationship between work-family conflict and marital satisfaction [16] . Properly designed shift schedules may limit negative effects of shift work or even may exert positive effects allowing, for example, for free time during week days, which may facilitate rest and fulfillment of the family and homecare duties. Recently, research has increasingly concentrated on benefits resulting from performing multiple roles developing such concepts like work-family positive spillover, facilitation, enhancement, enrichment [19] . The distinction between these concepts is not clear but some authors [20] try to differentiate between them. Work-family facilitation is a form of synergy in which resources gained in one role make it easier to perform the other role [21] . Indeed, there are studies showing lack of negative effects of shift work as well as positive aspects of working shifts on work-family relation [18] . Other studies have reported that shift work may facilitate child care if parents' work times are complementary [22] , minimize costs of child care [23] and may help involve fathers in child care [18] . Nevertheless, there is a shortage of studies on the positive linkages between shift work and family, which is consistent
INTRODUCTION Shift work and positive and negative relationship between work and family
There is a scarcity of studies on work-family relationships in shift workers despite a significant proportion of people, i.e., 17% of those employed in Europe [1] and 17.7% in the USA [2] working outside traditional weekday hours (5 days/week, 7 a.m. -6 p.m.). Shift work including night work has potential to exert both negative and positive effects on non-work life just because of its non-standard working time arrangements. Shift work schedules may cause work-family conflict understood as "a form of inter-role conflict, in which the role pressures from work and family domains are mutually incompatible in some respect" [3] . Shift work schedules may cause at least 2 forms of such a conflict, i.e., strain-based conflict and time-based conflict. Shift work, including night work, has been reported to disturb biological rhythms and social routines, which results in sleep problems and impaired health [4, 5] . These, in turn, may lead to strain-based conflict that appears when exposure to stress in one domain leads to strain that affects ability to perform in the other domain [3] . Shift workers while working afternoon and night shift experience a reverse timing of activity and rest patern to that of their families. This limits the amount of time spent together, which may result in time-based conflict, which occurs when time spent on tasks of one role inhibits completion of responsibilities in another role [3] . Thus, significantly greater work-family conflict has been found in military police personnel working non-day or weekend shifts compared to their day working counterparts [6] , and among women working shifts when compared to women working standard hours [7, 8] . The number of weekly work hours and frequent Sunday work were associated with higher levels of work-family conflict in health care professionals [9] . Rotating shift systems were associated with negative spillover in shift O R I G I N A L P A P E R IJOMEH 2017;30(1) 123 A regular fast rotation might be less disruptive for biological rhythms because it may not involve more intensive circadian partial phase adjustment to an altered sleep/ wake pattern during night shifts and subsequent re-adjustment while on day shift. That, in turn, may result in better health and well-being. Thus, day workers and workers on a 4 team 3-shift system (morning, afternoon, and night shifts) experience: a) fewer health complaints, b) greater job satisfaction compared to workers on slower (weekly) rotating 3-shift, and 2-shift systems (afternoon and night shifts only) (hypothesis 1). The speed of rotation and allocation of time for work and rest are key characteristics of work schedules affecting family life. Working on afternoon shifts and during weekends has been found to be detrimental to family life since these times are the most popular times for social and family life in the day oriented society [24, 29] . Therefore, fast rotating systems and day work might be less disruptive for family life by minimizing the times of workers' absences from home during the most socially attractive times (afternoons and weekends). Thus, work-family conflict might be less severe in fast rotating shift systems and day work when compared to those of longer rotations with afternoon and night work. In this study it is assumed that workers on a 4 team 3-shift system (morning, afternoon, and night shifts) and day workers experience: a) greater work-family and family-work facilitation and b) lower work-family and family-work conflict compared to workers on weekly rotating 3-shift, and 2-shift systems (afternoon and night shifts only) (hypothesis 2). There is no direct evidence on the effect of a shift system on the marital communication style. However, there is a body of evidence showing that less socially valuable time spent with family, like working long spans of afternoon or evening shifts, may lead to worsening performance on family roles and to other negative family outcomes [29] .
with the more general neglect of the possible benefits of participating in multiple roles in work-family research.
Shift system parameters and shift work-family effects Shift work effects on workers' well-being depend largely on shift system parameters [5, 24] . There are relatively few studies considering effects of shift schedule parameters on work-family relationship. More pronounced work-family conflict has been linked to rotating shift systems compared to fixed shift systems [10] , to backward-rotating compared to forward-rotating schedules [11] and to shift systems with an irregular rotation compared to a regular rotation [10] . Working late shifts has been associated with reduced marital quality among men, while rotating schedules have been reported to create difficulties in performing family roles for women [18, 25] . Mills and Täht [18] have found that only non-standard schedules with varying hours had a negative effect on relationship quality among women but, conversely, a positive effect for shift working men with young children at home. No effect of shift length (8 h vs. 12 h regarded as more family friendly) on work-family conflict and health has been reported by Loudoun [26] . Control over the shift work schedule was found to moderate its negative impact on family life [27] . The aim of this study was to examine the differences between day workers and shift workers on systems differing with regard to rotation speed and the shifts worked in relation to work-family and family-work positive and negative spillover, job satisfaction, marital communication style and health. According to the shift work-stress theoretical models [28] , shift work health and social effects depend among others on shift system parameters, like: speed of rotation, regularity, and a number of consecutive days off. Research has shown that regular fast rotating shift systems (alternating sequences of 1-3 shifts of the same kind in a row) are regarded as biologically and socially less disruptive than those featuring longer rotation [24, 29] .
IJOMEH 2017;30(1) 124 They were middle aged, had a relatively long work experience and their youngest children were adolescent (Table 1) . They worked 4 types of 8-h shift schedules; a fixed day shift (N = 31), and 3 different types of regular forward rotation shift systems; a weekly rotating 2-shift (afternoon and night) schedule (N = 35), a weekly rotating 3-shift (morning, afternoon, night) schedule (N = 38) with 48 h off (weekend) after each 5 days shift blocks, and a 4 team 3-shift system with 4 days on each shift (N = 64) and 24 h off after blocks of morning and afternoon shifts, and 48 h off after a block of night shifts. All the shift systems had the same timing of shifts (morning: 6 a.m. -2 p.m., afternoon: 2 p.m. -10 p.m., and night: 10 p.m. -6 a.m.).
Measures

Work-family relation
The Work-Family Spillover Scale was used to measure work-family and family-work positive (facilitation) and negative spillover (conflict) [31, 32] . The scale comprised 16 items with 4 questions for each direction (family-to-work and work-to-family) and for each valence (conflict and facilitation) of the work-family relationship. Items belonging to the conflict scales concerned the extent to which time pressures and strain in one role interfered with performance in the other role. A sample item for Limitation of time spent together with a spouse may make it more difficult to develop and maintain a constructive marital communication style. Thus, day workers and workers on a 4 team 3-shift system (morning, afternoon, and night shifts) experience more constructive (engaged) style of marital communication compared to workers on slower (weekly) rotating 3-shift, and 2-shift systems (afternoon and night shifts only) (hypothesis 3). This, in turn, may increase positive relations between work and family. Family resources have been found to be positively related to facilitation between work and family [30] .
MATERIAL AND METHODS Procedure and participants
The research involved a convenience sample of workers employed in bus and tram transport service maintenance workshops in a large Polish town. Self-reported questionnaires were distributed to the participants. Of 250 participants who completed the questionnaires, 7 were excluded because of missing data. Another 75 participants were excluded because they did not meet the inclusion criteria (i.e., being married and having at least 1 child). Thus, the final sample included 168 male blue collar day and shift workers. Majority of them (81%) had low attainment of educational level (primary or trade school). 
Job satisfaction
The 20-item Minnesota Job Satisfaction Questionnaire [34] was used to measure job satisfaction. The respondents indicated their degree of satisfaction with different aspects of their job (e.g., pay, chances for development) using a 5-point Likert-type scale (1 = very dissatisfied, 5 = very satisfied). Higher scores reflected greater job satisfaction.
The following are example items of different aspects of a job which the respondents rated their degree of satisfaction with, i.e., level of satisfaction with: "Utilization of your abilities," "Supervision-human relations," "Company policies and practices." There was no Polish adaptation of this technique. The questionnaire was translated into Polish for the purpose of the studies carried out in the Institute of Applied Psychology. First, 3 independent translations of the questionnaire from English to Polish were prepared by 3 psychologists speaking proficiently both languages. Then, the items consistently translated by 3 (15 items) and 2 translators (5 items) were selected for the Polish work-family conflict was: "Your job reduces the effort you can give to activities at home" and for family-work conflict it was: "Responsibilities at home reduce the effort you can devote to your job." The items belonging to the Scale of Work-Family Facilitation concerned the extent to which skills, behaviors and positive mood from work positively influenced one's performance in the family domain. A sample item of this scale was: "The things you do at work help you deal with personal and practical issues at home." Items belonging to the Scale of Family-Work Facilitation assessed the extent to which the positive mood, behaviors, and sense of accomplishment, support or resources received in the family domain positively affected performance on work roles. An example item for this scale was: "Talking with someone at home helps you deal with the problems at work." The participants were asked to indicate how often they experienced each work-family situation during the last year using a 5-point frequency scale (1 = all the time, 5 = never).
Higher scores reflected bigger extent of a given work-tofamily or family-to-work spillover.
The forward-back translation of the scale was done for the purpose of the studies carried out in the Institute of Applied Psychology. The scale was independently translated into Polish by 3 psychologists, experts in English and workfamily problems. Then, a Polish version of the scale was formed by competent judges (2 psychologists proficiently speaking both languages) by selection of items consistently translated by all translators (13 items) and by 2 translators (3 items). This scale underwent back translation to English by 2 psychologists professionally translating to and from both languages. The most consistent items with the original English version were included in the final Polish version of the scale by competent judges. The Cronbach's α of the Polish version for the studied sample (N = 168) was 0. 
RESULTS
The shift schedule groups differed significantly with regard to work-family facilitation (F(3, 165) = 4.175, p = 0.007) ( Table 2) . Post hoc testing indicated that the workers on the weekly rotating 2-shift system (afternoon and night) experienced significantly less frequent work to family facilitation compared to the other groups (p = 0.004).
version of the questionnaire by competent judges (2 psychologists proficiently speaking both languages). This version was then translated back to English independently by 2 psychologists professionally translating to and from both languages. The most consistent items with their English versions were included in the final Polish version of the questionnaire by competent judges. Cronbach's α of the questionnaire for this study sample was 0.89.
Physical health
The Physical Health Questionnaire (a part of Standard Shiftwork Index [35] ) was applied as a measure of health. It contained questions concerning gastrointestinal and cardiovascular problems since shiftwork has been evidenced to be a risk factor for cardiovascular and gastrointestinal diseases [4] . A sample item for the Scale of Cardiovascular Symptoms was: "Do you suffer from shortness of breath when climbing the stairs normally?" and for the Scale of Gastrointestinal Symptoms was: "How often do you have to watch what you eat to avoid stomach upsets?" The respondents indicated how often they experienced symptoms of poorer cardiovascular and gastrointestinal health using 5 response options (1 = almost never to 5 = almost always). Higher scores reflected poorer health. There was no Polish adaptation of this questionnaire. The forward-back translation of this questionnaire was 
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127 the groups of shift workers. The groups tended to have low to average scores in the Work-Family Conflict Scale (scoring 1-5).
There was a significant difference between the shift worker groups with regard to Engagement (F(3, 165) = 2.761, p = 0.044) ( Table 3 ). The workers on the 4 team 3-shift system reported significantly higher scores of Engagement (style of marital communication) than the workers on the 2-shift weekly rotating shift system (p = 0.026).
The groups did not differ significantly with regard to work (job satisfaction, F(3, 165) = 0.619, p = 0.604) and physical health related variables (cardiovascular symptoms, F(3, 165) = 1.478, p = 0.223; gastrointestinal symptoms, F(3, 165) = 0.546, p = 0.651) ( Table 4) .
Another statistically significant difference between the workers on different shift systems appeared for the Family-Work Facilitation Scale (F(3, 165) = 2.689, p = 0.048). The day workers and workers on the weekly rotating 2-shift system (afternoon and night) experienced family-work facilitation less frequently than the other groups under the study. Post hoc testing indicated that the scores of the workers of the 4 team 3-shift system when compared to the scores of the workers of the 2-shifts (afternoon and night) weekly rotating system approached statistical significance (p = 0.07). There were no statistically significant differences with regard to the Work-Family Conflict Scale (F(3, 165) = 0.569, p = 0.636) and Family-Work Conflict Scale (F(3, 165) = 0.134, p = 0.94) between Second, the participants were middle aged men with a relatively long work experience and with their youngest child between 13-17 years of age. The research showed that for younger families with young children work-family conflict is more pronounced than in older families with adolescent children [13] . Finally, these results can be explained in terms of a life-and career-stage perspective developed by Dutch authors [37] . Life stages are proposed to partly determine job demands and job resources as well as family demands and family resources. Thus, the late adulthood stage of the participants in this study may be associated with the experience of low work-family conflict and high work-family facilitation due to the relatively low demands and high resources in work and family domains that are characteristic for this stage of life and working career [e.g., 37].
The workers on the 4 team 3-shift system manifested more constructive (Engaged) marital communication styles than the workers on the 2-shift weekly rotating system. This offers support to hypothesis 3. This finding is consistent with research showing a moderating effect of constructive and destructive marital communication styles on work-family conflict [16] . It was reasonable to argue that more constructive styles of communication predominated in the groups of workers exhibiting higher levels of family-work and workfamily facilitation than in the group demonstrating lower levels of work-family and family-work facilitation. Indeed, earlier research has shown negative effects of nonstandard schedules on partnership quality [e.g., 13]. However, more recent research has shown that the effect of nonstandard schedules depends on the schedule parameters. For example, a study by Mills and Täht [18] demonstrated that varying working hours were particularly detrimental for the relationship quality of women who had children at home. Hypothesis 1(a) was not supported because the different work schedules did not appear to have an effect on job satisfaction. All the groups reported a relatively high level of job satisfaction. Similarly, hypothesis 1(b) was not supported.
DISCUSSION
This study aimed at comparison of the groups of transport service shift workers on 4 different work schedules with regard to work-family conflict and facilitation, marital communication style, job satisfaction and health. The results showed that the workers on the 4 team 3-shift system manifested significantly higher levels of work-family facilitation and family-work facilitation than the workers on the weekly rotating 2-shift (afternoon and night) system. Such results lent some support to hypothesis 1(a) regarding potential differences between workers on a weekly rotating 2-shift (afternoon and night) system and those working a 4 team 3-shift system. This is consistent with the research showing less disruption of social life by the 4 team 3-shift systems when compared to the systems with slower rotation [e.g., 24, 29] . Relatively short periods of working one kind of a shift in a row (4 days) and a few days off in a row (at least 2) are less disruptive for biological rhythms. Additionally, they are less disruptive for social cycles since they exclude workers from their families for shorter periods than the weekly rotating 2-shift system. The results suggest that the 4 team 3-shift system may be more "family friendly" than the other shift systems compared in this study. The groups of workers in this study did not differ with respect to work-family conflict or to family-work conflict. This is opposite to the results of the other studies comparing work-family and family-work conflict among day workers and shift workers [e.g., 6]. Thus, hypothesis 1(b) was not supported. Moreover, all the groups reported low work-family and family-work conflict. However, characteristics of the participants' work and family situations may explain these results. First, the participants worked low-level jobs (e.g., diagnostician, electrician, mechanic, whitesmith, painter, upholsterer) and had relatively low levels of educational attainment (trade school). Recent research has demonstrated that work-family conflict was more pronounced among women, among higher-level workers and in higher educational groups [36] .
IJOMEH 2017;30(1) 129 gender and family life stage does not allow wider generalization of the results. However, it helps to draw clearer conclusions concerning this group of workers. Overall, the research findings show that there are differences in work-family linkages and their outcomes in relation to workers on different shift systems. The regular, faster rotating 3-shift system appeared to be more family friendly than the regular, slower (weekly) rotating 2-shift (afternoon and night) system. A novel aspect of this study is its concentration on positive and negative work-family and family-work relationships and their outcomes among the workers on different shift schedules. There is a scarcity of studies on a positive relation between work and family both in shiftwork and work-family research areas. Moreover, there is a shortage of research on the effect of different working time scheduling on work-family relationship. Finding a more constructive marital communication style (engaged style) in the group of participants working the apparently more family friendly shift system (3-shift, 4 team 3-shift system) compared to the group working the weekly rotating afternoon and night shift system is another strong point of the research. The results would merit further examination in longitudinal studies into the extent that antisocial shift schedules may facilitate development of deconstructive marital communication styles.
CONCLUSIONS
Allocation of working hours within a day and a workweek may have an effect on work and family domains since a higher level of work-family facilitation, and a more constructive style of marital communication were found among the workers of the quicker rotating 3-shift systems when compared to the workers of the slower rotating 2-shift system (afternoon, night). The finding concerning communication style, however, should be treated cautiously because of the cross-sectional character of this study. Therefore, it needs further examination in a longitudinal study.
The different working time arrangement groups reported rare health complaints. That is, the groups did not differ with regard to cardiovascular and digestive symptoms, which were reported to be common in the shift workers when compared to the day workers [e.g., 4]. Such results might be explained by the "healthy worker effect" [38] . The workers in this study had a relatively long shift work experience. This may reflect a selection process in terms of survivor effects, whereby those less able to tolerate the demands of the workplace leave, while the relatively healthy tolerant individuals stay at work. This, as well as assessment of job satisfaction obtained in this study, is consistent with the findings of research on positive workfamily relationships and its outcomes. Meta-analyses of research findings demonstrated positive correlations between work-family and family-work enrichment with job satisfaction, family satisfaction, and physical and mental health [39] . Results of the research provide an additional reason for the development and application of fast rotating shift systems as less disruptive not only for the shift workers' somatic and mental health. It is notable that no statistically significant better outcomes for the day workers compared to the shift workers were observed in this study. This could be considered somewhat surprising given that the day workers were treated in the research as a comparison group relative to the shift workers. However, the lack of significant difference between the day and shift workers may be a reflection of work period start time and location of free time in the working week. The day workers in this study started work in the morning at 6 a.m. Such early morning starts have been shown to be stressful as a result of morning shift sleep deficit [40] . Additionally, the 1-2 free days during the workweek provided by the fast rotating shift systems might have better facilitated fulfillment of home care duties when compared to no free days during the work week for day shift system. This study being based on a convenience sample of a relatively small size and high homogeneity with regard to
